Oxidative cell injury in the killing of cultured hepatocytes by allyl alcohol.
The killing of cultured hepatocytes by allyl alcohol depended on the metabolism of this hepatotoxin by alcohol dehydrogenase to the reactive electrophile, acrolein. An inhibitor of alcohol dehydrogenase, pyrazole, prevented both the toxicity of allyl alcohol and the rapid depletion of GSH. Treatment of the hepatocytes with a ferric iron chelator, deferoxamine, or an antioxidant, N,N'-diphenyl-p-phenylenediamine (DPPD), prevented the cell killing but not the metabolism of allyl alcohol and the resulting depletion of GSH. Inhibition of glutathione reductase by 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) sensitized the hepatocytes to allyl alcohol, an effect that was not attributable to the reduction in GSH with BCNU. The cell killing with allyl alcohol was preceded by the peroxidation of cellular lipids as evidence by an accumulation of malondialdehyde in the cultures. Deferoxamine and DPPD prevented the lipid peroxidation in parallel with their protection from the cell killing. These data indicate that acrolein produces an abrupt depletion of GSH that is followed by lipid peroxidation and cell death. Such oxidative cell injury is suggested to result from the inability to detoxify endogenous hydrogen peroxide and the ensuing iron-dependent formation of a potent oxidizing species. Oxidative cell injury more consistently accounts for the hepatotoxicity of allyl alcohol than does the covalent binding of acrolein to cellular macromolecules.